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UBJECTIVE

The objective of this project is to demonstrate the Ph\js\cs concepts; '\ncluo\"\nﬁ work
and energy, unikorm circular motion, and electric circuit, This project wil demonstrate all
of the stated concepts \03 using two components of the amusement park, the roller

coaster, which is named Blahblah-crash: the ride' and the LED Sign.
*note: In this demonstration, air resistance and friction are neﬁ/ecfed in all calculations.*




UNTFORM CIRCULAR MOTION (UM

The circular motion is @ motion of ob\sec’rs mov'\nﬁ in a circular Pa‘rh. The ob\')ec’rs are mov‘\nﬁ at

constant speed as the velocity of the objects is paralel to their motion, however, there is an

acceleration going towards the center of the path, called the centricetal acceleration.

a=v"2/c




WORK AND ENER(

There is work when a force is a‘sPI\eo\.
Can either cause parallel or antiparallel motion on the ob\'\ec’r.
\€ the object does not move, there is no work.

work done can be either positive or neﬁaﬂve o\e(aeno\\nﬁ on the direction of the force a(a(oheo\ and the ob\')ec‘r's
motion.

work done can be calculated b&j us\ns the formula
w = FS cos

where : w is work done (J)
Fis force applied (M)
S is distance travelled b\j the obsec’r ()

K is the ange that the force make with the Srouno\ ¢ o\eﬁre@




WORK AND ENER(

Ener\% is required in order to do work.

Two main ’rﬁ(aes of enerﬂx\j are (ao‘rer\ﬂal and kinetic enerﬁﬂ.
The object only contain GPE when it is static in the position that have he’gh’r re?err\nﬁ to the reference Srounc\.
The GPE of the object can be defined using the formula Ep = m3h where: Ep is the gravitational potential energy
M is the ob\'\ec‘r's mass (Kg
G is the gravitational acceleration ¢ m/s?)
Hig the he’\ﬁh’r of the object comparing to the re?erenc\na jrounc\ ()

Kinetic energy is another form of energy that exists when the object has motion only,

KE of the object at any instant time can be defined using the formula Ek = 4/2mv? where: Ek is the kinetic energy
Mis the ob\‘)ec’r's mass (Kg
Vis the velocity ¢ r/s)
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WORK AND ENER(

/ - PE and KE can be fransferred between each one o\epeno\'\nﬁ on its direction and position of motion. \
-\ the object is moving down the gravity, its PE is chanﬁ’mﬁ into the kinetic.
- Cthe object is moving up against the gravity, the KE is chanﬁeo\ info the PE.

The law of conservation of energy energy 3 alwa\js consenved i€ there is no non-conservative work acﬂns on the 533+em. Examele of
non-conservative work includes work done 53 ar resistance and work done b{j Ltiction.

Chanﬁe in energy is also known as work done, as referred to the formula

Q:Ekorw:Ep /
~\
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The ohm's lawThe potential ditkerent in a circuit is equal to the eroduct of the
electric current and the overal resistance of the circuit as stated in the formula v

= \R where :

Vis the potential ditkerent

| is the current dows in the circuit

R is the total resistance within the circuit
The circuit can be classified into parallel and series circuit which are dickerentiate btj the
Q way how the objects are connected,
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LI

Al the objects "\ncluo\"\nﬁ resistors, cells, and electrical wires are connected in a cycle.

The current passing +hrou3h the whole circuit is said to be the same.

The total potential difference and the total resistance is equal to the sum of all the potential dickerent passing each
resistors and the resistance itself res(aecﬂveIS.

‘when one is out, the rest also out because of the incomplete circuit.'

\Y V+V+
T Y,
R + ?+? Yo

V’rofal
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LI

Qrauel circuik

Each resistor is connected to a cell in difkerent circuit; but stil shared the same power source.
The potential between each resistor is equal in all circuit.

The inverse of fotal resistance is equal to that of each resistor.

The tofal current is equal to the sum of a current of each circuit,

The purpose of this kind of circuit is that when a resistor is out, the rest can stil work.

V‘rofal = V4 = V.l

4R’ro’raI: R4+ 1R2+ 1R3+ ..

\Jro+é| = \4 + \.2 + \3 o000




MAT

Multimeter

Wood board

Grass stickers

[

==

Duct tape _
Scissor




MATERIALS

Scissor Hose Hot melt glue gun

)

Popsicle sticks Cutter Balsa wood
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MATERIALS

PP board Lead solder LED light Battery ' Switch
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Battery holder Cutter Soldering iron Ruler Resistor




ROCEDUR

1) Plan the project based on the topics that we have learned ‘rhroushou‘r the whole year.

2 Design the project as a class, and decide which group wil do which part of the project

3) Do the project se(aara+el3 as & group

¥ our group decides to do the roller coaster, so at first, we were dec\o\\nﬁ the materials that we want to use o make the project
5) Y;uﬂ the listed materials

6) Glue the popsicle sticks +ose’rher to form beams in order to support the roller coaster track

) Put the beam on the base, and gue it.

8 Put an aluminum clame on fop the beam to shape the eice.

D Fix the piee in the middie of the clame to put it into shape.

10) Ater the inclined part, curve the eice and ange it to the ange that the car can travel +hrou3h.

41) Test the track by o\roPP'\nﬂ the car down the track, and see i€ it reach the target.

12) Put the switch at the end of the track, and drop the car along the track againy and see i€ the car could turn on the switch or not.
13) Stick the switch to the board at an ange o that the car would hit the switch

14) Drop the car, and let it slide down the track 3gain o make sure that the car is able to 90 +hrou3h the track and reach the target.




ROCEDUR

LED

1) Atter Plar\n‘\nﬁ, o\es'\ﬁn the sifjn and estimate the amount of LED l'\ﬁh’rs that would be used.
2) Cut the PP board to the desired size. The size of the board used in this project is 8o cm x 420 cm,
3) Poke the hole into the PP board where the LED |Bh’rs will be Placeo\ ba us‘mﬁ the ein. This wil alow the LED I‘tﬁh’rs

to poke Jrhrough the board later on.

Y Put LED |'\3h+s into the board. Bend the positive leg to the left and the negative leg to the r'\ﬁh’r.

5) Complete the circuit bﬁ connec’r\nﬁ the I'\ﬁh‘rs and the baﬁerﬁ in series, Test whether i€ the 18h+s work or not.
6) Secure the legs of the (ED/dicdes by SOldQﬁnﬂ it,

1) Measure the resistance of two resistors.

8) Connect the LEDs fo the two resistors in order fo prevent the bulb from be\nﬁ burned out,

9 Cor\necﬂnﬁ the circuit to the switch,

10) Secure all the wires with duct tape.




LEDs connected in

Batteries series

PP,Board
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DISCUSSTON OF PRYSICY CONCEPTS

o WORKAND ENERGY o (IRCULAR MOTION ® [LECTRICITY
o TRACK o (N o LED LIGHT B0




LUSILON OF DESIGN

The roller coaster track was made of the plastic watering pipe as it has the smooth surface which
means that there is very little amount of £riction.

The track's he'sh'l' at the initial position is calculated in order for the car to obtain enouﬁh energy fo
complete the track.

The cuw‘w}s part was des\fjned to form with the radius of 35 centimeters

The ange that the track made with the ﬁrouno\ is planned, so the car do not goes ok the track.
The eosition and ange of the switch is ao\\')us’reo\ to enable the car to hit and turn on the switch, so the
light i on.






https://docs.google.com/file/d/0B05SEEKEvKeKaGo4czNSMVNyOGM/preview



https://docs.google.com/file/d/0B05SEEKEvKeKaUZGRkRKVEZ3YTA/preview

DATA

Blahblah-Crash

Mass of cart =35 g =0.035 kg
Radius of path=35cm =0.35m
Height of the incline =45 cm = 0.45 m

*Triction and air resistance were neﬁlec‘reo\ in all calculations”

Conservation of Energy
E, =E;
mgh = %mv
(9.8)(045) = 1v?
v2=8.82(m/s)?

v =1+/8.82
2 =297 m/s

V—Vg

a =

'
0-297

-297 m/s?

Centripetal acceleration

2 ma
a.=%t (0.035)(- 2.97)

2
a.= oo -0.10N

a.=172.87 m/s?




LED s\f)n

Resistors = 18Q2

Resistance of LED = 1.3Q2 per LED
155 LEDs = (155)(1.3)=201.5 Q
Voltage = 9V

Ohm's Law
V =1IR

|4
I =%

v
R

Power

P=s2

2015418

P = 0369w
= 369 mW



DATA -

Mass of the cart
\nitial he'shi’
Gravitational potential energy
Kinetic energy
Velocity squared
Radius of the track
Centripetal acceleration
Velocity
Acceleration (when hitting the switeh)

Force that the cart exerted on the switch

(LD

0,035 kﬂ

o045 m

045435

045435 J

88.2 (rm/s)?

035 m

196 m/s?

939 m/s

-9.39 m/s?

-0.33 N




DATA - LD STGN

Resistance of resistors

Total vol’raae of the circuit

Resistance of a LED
Resistance of al LEDs
Total resistance of the circuit

Current of the circuit

Power of the LED

v

1.3 ohm

2015 ohm

219.5 ohm

o040 A

0.369 watts




ANA DATA

At the beﬁ'\m‘mﬁ, the car onlﬁ has the Srav\’raﬂonal potential ener\cw of 045435 Joules as it is at the

position of 45 centimeters above the reference 3rouno\. The energy is then converted to kinetic energy as
the car moves down the inclined pelane, and the energy is Q\A"&j converted to kinetic energy when the car
reaches the ﬁrour\o\ which makes the helﬁ\ﬁ 2ero. when the car trawvels to the curving part; it is traveling in
the form of circular motion where the centrietal force of the motion is Msin, and the curve is banked in
order to erevent the car from going out from the track. After that, when the car travels to hit the switch, the
veloc'\’rtj of the car becomes zero, and it exerts the force of 0,33 N on the switch to turn the switch ony
therefore, it starts the domino effect btj ’rum'\r\ﬁ on 155 ED I5h+ bulbs in a circuit hav'\nﬁ the electric current
of 4225 mA and power of 3803 MW as we have put the resistor with the resistance #to decrease the
power in the circuit, so the LED I'\ﬁh’rs do not burn,




LONCLUSTON

"The project demonstrate the \ohtjs\cs concepts ‘tnclu«o\'tna work and energy, cireular motion, and
electricity, while the car is traveling down the incline plain, the eotential energy stored is
converted into kinetic energy o\eal‘\nﬂ to the law of conservation of energy. After the car travels
to the end of the track, it hits the switch and turn it on, so the circuit would be complete and

the LED I‘\ﬁh’rs will be work"\ns. This shows the ﬂ\eortj of electric series circuit,"




LUMMENDATION

Time is needed.

The f{riction between the wheel and the track and the £riction between the wheel
and the cart itself should be lessen by using some other materials,

other kind of material is more mallkable could be used instead of the plastic
hose in order to bend the frack more to make share turns and make the ride
more rollercoaster-like.

The (ED I’tﬁh’rs, LED I’\ﬁh’r strips could be used for simplicity and other materials
other than PP board m\ah’r be used in order to s’rrenﬁ’rhen the Sign.
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